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The Removal of Cutting Oil 


In the fabrication of many components, cutting oil 
must be completely removed at various stages of 
production to permit the next operation to be carried 
out on a perfectly oil-free surface. 


The usage of SOLVEX is deservedly popular for this 
work as even heavy-bodied sulphurised cutting oils, 
noted for their tenacity, are freed from intricately 
formed parts in a mere 5/7 minutes. 


§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
S 
‘ 
§ 
§ 
§ 
§| 
§ 
‘ 
§ 
§ 
§ 
§ 


Immerse in hot SOLVEX, rinse in boiling water and 
that’s all! There are no health hazards or need for 
complicated apparatus. 
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REGISTERED TRADE MARK 


FLETCHER MILLER LTD., HYDE, near MANCHESTER, ENGLAND 
On Air Ministry, Admiralty and War Office Lists Full inspection to A. I. D. requirements. 


Distributors in Northern Ireland : 
BELL’S ASBESTOS and ENGINEERING LIMITED, 21, Ormeau Road, Belfast. 
Telephone: Belfast 21068 
Distributors in Eire: 
A. H. MASSER LIMITED, Annesley Works, East Wall Road, Dublin. 
Telephone: Dublin 76118, 
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ON WATCH... 





As the officer in the Control Tower directs the returning 
pilot to a sure landing it is his training and experience that 
guard the safety of the crew and the aircraft. It is the 
training and experience which lie behind the manufacture, 
testing and servicing of LC.I. paints that guard the reputa- 
tion of the firms who use them. The co-operation of 
the Technical Service Department of the Paints 
Division of LC.L.is available to all industrial users 
seeking advice on paints of any type for any purpose. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 


PAINTS DIVISION SLOUGH, BUCKS 


(Successors to Nobel Chemical Finishes Ltd.) Tel: Slough 23851 
D 1.700 
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Height of Centres ... ... 6 in. 
Dia. of through spindle... 1] in. 
Dia. that automatic chuck will 
takeupto.. ..  .. thin 
of speeds forward 
<I — acy slant 
Range of spindle speeds 42 to 1650 r.p.m 
Ge SPS eens ow 





Further details on request 


z .. 134 in. 
Swing over steel cross slide... 7 in. 


H.W.WARD&CO.LT 
Dale Road Riminghan 29 Selly Oa. 
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20 and 26" 
y SURFACING AND 
BORING LATHES 
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JOHN LANG & SONS LT? 
Vokuctone e Glasgow , 


VIA 
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VIM 
TEATHER FALRING 


Here are some reasons : 





@ Made from finest hides - tanned 
by a special process. 


@ Impervious to the medium used, 
whether oil, water, air, oxygen, 
acids, etc. 





@ Moulded to a uniform thickness. 
@ Dimensionally accurate. 


@ Sold with a guarantee of twice 
the life of any other leather 


packing. 

AVITAL PART IN 
HYDRAULIC PNEUMATIC 
E OTHER MECHANISMS 


S Telephone ; ASTon Cross 2071-5 
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SURFACE GRIND 








V9 
High Speed VERTICAL 
SURFACE GRINDER 


The Type ‘‘ V’’ Surface Grinders 
are definitely designed for high 
output on series production. 
Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier control for 
finishing speeds. 

Capacity: 24in. long by 8 in. 
wide by 8 in. high. 

Write for further particulars of 
this or larger machines. 





SNOW & CO., LTD., SHEFFIELD 


ABBEY HOUSE, WESTMINSTER, 8&.W.1 


LONDON OFFICE : 


BIRMINGHAM HOUSE: DAIMLER HOUSE, PARADISE STREET 
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PRESS TOOLS 
LARGE oR SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 





ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


-_ 22, Hythe Road 
: WILLESDEN 





Telephone : LADbroke 3484-5-6 
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The MAXIMATIC fully auto- a \ as f 
_ ax Fars 

matic multi tool lathe offers a ee A EE eee EE TU, 
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new standard in high production 


turning. It is}worth investigating. 


MAXIMATIC MODEL 


MAXICUT MULTI-TOOL LATHES 


WE SHALL BE PLEASED TO SUBMIT RELIABLE AND 
INTERESTING PRODUCTION ESTIMATES ON RECEIPT 
OF BLUE PRINTS OR SAMPLE COMPONENTS 


DRUMMOND-ASQUITH (sacs) LIMITED - 
- BIRMINGHAM 2- 


KING EDWARD HOUSE + NEW STREET 


TELEPMONE MIDLAND 3431 (3LINES) TELEGRAMS MAXISHAPE BHAM 
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CUT YOUR TOOL COSTS AND 
REDUCE SETTING-UP AND TOOL 
MAINTENANCE TIMES WITH THIS 
RIGID PRECISION TOOL-HEAD... 
ACCURATE ADJUSTMENT 
WHILST RUNNING..... 





MODEL “O"-RANGE OF BORES 
x” fo 1;" 


3 to 12 


BORING HEADS 


Careful design of the Newall Toolhead has elimin- 
ated complicated or delicate mechanism, leaving 
nothing to get out of order. Adjustment is effected 
through a sleeve engaging a rack and pinion. So 
simple is the design and so strong the construction 
that it is a far more rigid too] than any of the old 
style boring heads now on the market. In addition, 
double the amount of throw or offset is provided. 

Whilst the tool is rotating there is no internal 
movement w- kind, simply the shank and body 
turning on i within the normally 
stationary —— sleeve. 

Coarse fine adjustments are provided. 


“YOUR ENQUIRIES ARE INVITED 
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on NEWALL ENGINEERING CO., LTD. 
PETERBOROUGH - NORTHANTS 
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This compact and efficient 
machine has been produced 
to meet the need for high- 
speed continuous hobbing of 
spur gears and pinions in 
precision work. The machin- 
ing cycle is entirely auto- 
matic, work being fed to the 
spindle from a magazine. 
The cycle consists of loading 
and clamping the work; rapid 
approach of work to the hob; 
feed; quick return; ejection 
of work and repeat. The 
operator is required only to 
keep the magazine filled, and 
one operator can work several 
machines. Alternatively, the 
machine may be hand-loaded 
and operated as a single cycle 
unit. Work up to 1 in. dia. by 
+ in. face is handled with ease 
in any machineable material. 


For details write to: 
BARBER & COLMAN LTD 
MARSLAND RD., BROOKLANDS 


MANCHESTER 
Telephone - - - SALE 2277 (3 lines) 
Telegrams - - - - BARCOL, SALE 
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FOR HIGH-SPEED 
CONTINUOUS 
HOBBING OF 
SPUR GEARS & 
PINIONS UP TO 
l' dia. BY 2" FACE 
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Tue world-wide use of 
“AVO” Electrical Testing 


Instruments is striking testi- 


mony to their outstanding 
versatility, precision, 
and reliability. In every 
sphere of electrical test work 
they are maintaining the 
*“AVO” reputation for de- 


Write for pamphlet descriptive pendable accuracy, which is 
of the “Avo” Instruments 


often used as a standard by 
illustrated above. 


which other instruments are 


judged. 


THE AUTOMATIC COIL WINDER & ELt AL EQUIPMENT CO LTD 
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HIGGS 











CHAIRMAN 








MARK 


BIRMINGHAM 6 ENGLANO 








Every Higgs Motor contains the wealth of 35 years 
experience in the manufacture of industrial elec- 
trical equipment. 

For Direct Current Motors or Generators you 
cannot do better than specify HIGGS. 


Send for Leaflet 70 


BIRMINGHAM, BRISTOL, DUNDEE, GLASGOW, LONDON, MANCHESTER, NOTTINGHAM 
PETERBOROUGH, SHEFFIELD, BELFAST 
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APPLICATIONS FOR MEMBERSHIP AND TRANSFER RATIFIED BY 
COUNCIL ON 28th JUNE, 1946. 
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S. E. Green, J. Griffiths, T. Harris, J. Harrison, E. Heilber, H. Heselton, 
A. J. Hitch, A. Holroyd, P. L. Kavanagh, W. P. Knox, E. C. Ladyman, 
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H. S. Sidhu, F. T. Stanford, L. Taylor, W. L. Todd, J. Voller, S. L. Ware- 
ham, B. L. Watkins, V. A. Wilkinson, A. Willetts, C. M. J. Willeumier, 
H. E. Witheford, F. J. Witts. 


As Associates: H. Church, L. Clark, S. T. O. Davies, J. Reucroft, J. Shaw. 


As Intermediate Associate Members: R. W. Austin, W. H. Bazley, W. B. Bed- 
dows, P. A. Broadbent, S. H. Brown, A. J. Carmichael, J. M. Clegg, W. H. 
Cole, W. G. J. Cowan, F. Deakin, D. B. Ebsworth, R. A. M. Farman, 
G. L. Firth, R. Gore, L. J. Hansen, N. Haynes, A. W. Hill, G. Jenkins, 
C. Jenvey, J. N. MacGregor, C. D. MacMillan, E. J. Newman, H. Pilling, 
H. Powell, H. Preston, L. Rutherford, J. D. Scott, D. R. C. Snowden, 
M. H. Talbot, G. E. Warner, J. F. Wilkie, F. Winfield, H. Woodham. 
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G. B. Croft, G. Dubben, J. I. Dunn, W. H. Evans, J. Finlay, K. G. French, 
G. Graham, F. G. Hawke, S. Haywood, J. Hepper, R. Hepper, C. T. John, 
H. G. Jones, N. L. E. King, C. J. Kirk, A. W. Konigsberger, G. E. Mead, 
P. R. Lewis, K. W. Morris, D. S. G. Mullens, G. S. Mutch, R. Nelson, 
R. M. Perera, J. E. Reeve, J. Rhodes, J. Rothwell, D. R. J. Russell, J. 
Renduprez, H. V. S. Smith, J. F. Smith, H. Spence, D. H. Stapleton, 
J. W. Tatton, S. Tonkinson, F. H. Tope, W. O. Vivian, A. R. Wareing, 
W. H. Warren, a..5. Willmore, L. R. Whitby, J. B. P. Wood. 


As Students: E. L. Anthony, C. S. Brewer, E. T. Brown, R. G. Brown, H. R. 
Burnett, J. W. sonny 9 T. H. Carter, R. Clarkson, H. C. Cleaver, J. D. 
Collins, E. R. Cope, B. Coucill, J. A. de Courcy, L. E. Craddock, C. R. 

C. W. Cutler, V. W. Cutter, G. G. Daniels, D. T. Darbyshire, 
W. W. Deckworth, J.S. Emmerson, H. A. G. Fletcher, R. W. Gardner, W. S. J. 

Grant, A. D. M. Greenshaw, E. H. Hands, K. Happs, J. T. M. Hawes, 

G. L. Hutchinson, D. H. Jones, R..C. A. Jones, G. Luty, N. E. Moss, 

E. Price, T. R. Radcliffe, R. Rimmer, G. L. Roberts, C. L. Saunders, 

J. Senior, J. E. Spottiswood, E. J. Staig, K. J. Swinson, H. W. Tansey, 

E. Taylor, R. J. Temple, J. F. Turgoose, I. G. Turner, S. H. Walters, 

G. N. Walton, E. Wilkinson, H. Wilkinson, L. F. W. Wootton, G. Yates, 
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As Affiliated Firms : Affiliated Representative : 

Birlec, Ltd. pe _ --- F. Kerfoot. 
D. Brown & Sons (Huda), <... va. .-- H. Brookes. 

A. Lockwood. 

H. A. Davies. 
Flex Fasteners, Ltd. ics =e .-- E. Bernstiel. 
The Hunslet oy Co., ae bad .. J. F. Alcock. 
H. Meadows, Ltd. Per dl .-- W.H. Fox. 
Perry Barr Metal Co., Ltd. Set “ie - L. P. Evans. 
Fletcher Miller, Ltd. i _ oo -.- A. E. Lawson. 
Deloro Stellite, Ltd. ves oe an .s R.N. Foyer. 
Daniel Varney, Ltd. ais oa sas ... P.N. Glendining. 

TRANSFERS. 


From Associate Member to Full Member: W. C. L. Clarke, J. W. Woodger. 


From Intermediate Associate Member to Associate Member: G. E. Bateson, 
W. H. Bedford, N. L. Eaton, W. L. Jackson, P. L. Lethlean, J. G. B. 
Morland, W. McMahon, E. Schofield, S. E. Slaven, J. W. Weston, R. Young: 


From Graduate to Associate Member: R. W. Asquith, B. B. Dearden, R. K. 
Johnson, R. V. Vohra, M. A. White. 


From Graduate to Intermediate Associate Member: E. J. Cathersides, T. W. 
Hartwell, F. Horsfield, J. A. Lind, J. G. Lloyd, C. Toeman, G. R. Wimpenny. 


From Student to Graduate: G. E. Annan, R. Ansbacher, P. G. Atkins, A. R 

Bishop, N. Dodgson, R. E. Eaton, R. F. Eskell, H. Gray, R. G. F, Griffin, 
A. H. Hancox, E. E. Harris, J. A. Ireland, E. E. Johnson, P. Meadows, 
in Ge Metcalfe, G. B. Millard, G. B. Parker, J. W. Poole, F. Smith, D. H. 
Topham, P. Warburton, B. R. Westwell, D. W. Wright. 
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INSTITUTION NOTES 
September, 1946 


ANNUAL GENERAL MEETING 
Official Notice 


NOTICE IS HEREBY GIVEN that the Annual General Meeting 
of the Institution will be held on Friday, 4th October, 1946, at the 
Institution of Civil Engineers, Great George Street, London, S.W.1, 
at 2.0 p.m. 


AGENDA : 


Notice convening Meeting. 

Minutes of Previous Annual General Meeting. 

Election of Members of Council. 

Presidential Address. 

Annual Report of the Council - Research - Balance Sheet. 
Election of Auditors, 1946-47. 

Election of Solicitors, 1946-47. 

Votes of thanks. 


BY ORDER OF THE COUNCIL, 


C. B. THORNE, 
Director-General Secretary 


Sn FPF Pr > 


Council Meeting 


The next Meeting of Council will be held on Friday, 4th October, 
1946, at 11 a.m., at the Institution of Civil Engineers, Great George 
Street, London, S.W.1. 


September Meetings 


7th Yorkshire Graduate Section. A Social Evening for members 
has been arranged, taking the form of tea and a visit to the 
theatre. 


llth Luton and District Section. A meeting will be held at the 
Central Library, Luton, at 7 p.m., when a film, entitled 
** Job 99—Pluto,’’ will be shown. 


la 





16th 


8th 


9th 


18th 


24th 


INSTITUTION NOTES 


September Meetings—cont. 


Derby Sub-Section. A lecture will be given on ** Continuous 
Gauging of Rolled Material,’’ by a representative of Messrs. 
Taylor, Taylor & Hobson, Leicester, at the Art School, 
Green Lane, Derby, at 6-45 p.m. 


October Meetings 


Derby Sub-Section. A lecture will be given by F. G. England, 
Esq., -Works Superintendent, Power Samas Accounting 
Machines, Ltd., on ‘‘ Power Samas Accounting Machines,”’ 
at the Art School, Green Lane, Derby, at 6-45 p.m. 


Luton and District Section. A lecture will be given by 
G. H. Parlor, Esq., on ** The Rubber Bolster Press and Its 
Application,’’ at the Central Library, Luton, at 7 p.m. 


Western Section. A lecture will be given on ‘* Observations 
and Views on Heavy German Industries,’’ by Dr. H. P. Budgen, 
M.Sc., M.I.C.E., M.I.Mech.E., at the Grand Hotel, Broad 
Street, Bristol, 1., at 6.45 p.m. 


Wolverhampton Section. An illustrated lecture will be given 
by J. Loxham, Esq., M.I.Mech.E., M.I.P.E., F.R.S.A., on 
‘* The Fundamentals of Fine Measurement,’’ at the Wise- 
more Schools, Walsall, at 7 p.m. 


London Section. A lecture will be given by W. H. Tait, Esq., 
on ‘* Plain Bearing Design and Application,’’ at the Institu- 
tion of Mechanical Engineers, Storey’s Gate, St. James’s 
Park, London, S.W.1, at 6-30 p.m. 


September Committee Meetings 


Education Committee, at 10-30 a.m., at the Queen’s Hotel, 
Birmingham. 

Membership Committee, at 12-30 p.m., at the Queen’s 
Hotel, Birmingham. 


Finance and General Purposes Committee, at 2-30 p.m., in 
the Temporary Committee Room, 36, Portman Square, 
London, W.1. 


The Technical and Publications Committee meets every Wednesday 
at 5-30 p.m., in the Temporary Committee Room, 36, Portman 
Square, London, W.1. 
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Until further notice, meetings of the Finance and General Purposes 
Committee, the Technical and Publications Committee, and the 
London Section Committee will be held in the Temporary Com- 
mittee Room at 36, Portman Square, London, W.1. All corre- 
spondence is still to be addressed to No. 10, Seymour Street, London, 
W.1. 


SHREWSBURY SuB-SECTION. On Thursday evening, IIth July, 
Dr. J. H. Paterson, Managing Director of Arc Manufacturing Co., 
Ltd., gave a most interesting and informative lecture on ‘* The 
Principles Involved in Fabrication to Replace Castings. ’’ 

The lecture was followed by a lively discussion, and was greatly 
appreciated by those present. 

Letters of thanks have been sent to Dr. Paterson and to Mr. A. 
Moore, Principal of Shrewsbury Technical College. 


Graduateship Examination, 1946 


The following candidates were successful in the 1946 Graduateship 
Examination :— 

S. H. Fry, B. N. Cooper, J. R. Whitby, T. C. Hugill, A. E. Adcock, 
R. G. Brown, L. H. Bowles, K. E. J. Fitz, W. B. Pamment, T. Lewins, 
R. A. Miller, T. E. Allen, G. Giles, R. Parsons, D. H. Seymour, 
M. J. Vivian, W. J. Sheppard, E. W. Beever, P. R. Shackleford. 


Obituary 


We deeply regret to announce the death of Mr. James R. T. 
McLaren, Int.A.M.I.P.E., as the result of fatal injuries received at 
work. Mr. McLaren held the position of Production Engineer at 
Messrs. Smith and Wellstood, Bonnybridge, Scotland. 


Issue of Journal to New Members 


Owing to the fact that output has to be adjusted to meet require- 
ments, and in order to avoid carrying heavy stocks, it has been 
decided that the Journal will only be issued to new Members from 
the date they join the Institution. 


Important 


In order that the Journal may be despatched on time, it is essential 
that copy should reach the Head Office of the Institution not later 
than 40 days prior to the date of issue, which is the first of each 
month. 
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INSTITUTION NOTES 


Books Received 


Metal Working and Heat Treatment Manual, Vol. 1, by F. Johnson, 
D.Sc. Published by Paul Elek, Ltd., London. Price 17s. 6d. net. 


Steel Castings, by Eric N. Simons. Published by Paul Elek, Ltd., 
London. Price 13s. net. 


A book entitled Machine Tool Research and Development, which 
is of interest to makers and users of machine tools and students of 
production engineering, is now available, price 10s. 6d. (by post 
10s. 9d.), from the Production Engineering Research Association 
of Great Britain, Frederick Street, Loughborough, Leics. 


Research Department Abstracts 


Will all members please note that the Institution’s Research 
Department was transferred to the Production Engineering Associa- 
tion of Great Britain on July Ist, 1946. Dr. D. F. Galloway, B.Sc., 
has been appointed Director of the Production Engineering Associa- 
tion of Great Britain. 

In consequence of the above transfer, the publication of Abstracts 
in the Journal will be discontinued as from this issue. 
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OXY-ACETYLENE WELDING 
By F. Clark, M.B.E., M.Inst.W. 


Presented at the Coventry Section Welding Conference, 
April 6th, 1946. 


Welding as a method of construction or fabrication offers many 
advantages to the engineering industry compared with other methods 
of jointing, but it is not possible to obtain the maximum benefit and 
economies which accrue from the use of welding, unless due con- 
sideration is given to certain essential factors, the chief of which 
are :— 


(1) Weldability of material to be joined. 

(2) Correct Design. 

(3) Type of joint and preparation of parts to be joined. 
(4) Selection of most suitable welding technique. 


It is difficult to define the precise or quantitative weldability of a 
metal or alloy. In general terms, however, one may say that it is 
the ease with which a metal may be welded by a particular process. 
It is also necessary to consider the effect of heat upon the parent 
metal and subsequently the properties of the welded joint. 

For example, alloys of the magnesium—copper—aluminium 
group, such as Duralumin, derive their strength properties from heat 
treatment and ageing, and although easily welded by the oxy- 
acetylene process, the heat of welding destroys their age-hardening 
property to such an extent, that the strength of the weld is little 
better than of cast aluminium. 

From a gas welding point of view, commercially pure aluminium 
is regarded as a metal of very good weldability ; whereas in the 
case of spot welding it has a comparatively poor weldability, due 
to the refractory oxide skin and the fact that aluminium, having 
high thermal conductivity, requires considerable electric current to 
produce efficient spot welds and such current may not always be 
available. 


Importance of Design. 


Many jobs are ‘‘ welding failures ’’ due to the fact that they 
were not designed for welding. Much good welding has been 
wasted because the design made it impossible for the welded joint 
to perform satisfactorily the service for which it was intended. 
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For a designer to take full advantage of the facilities afforded by 
welding, it is essential for him to have a sound knowledge of the 
fundamental principles of welding, and, preferably, some practical 
welding experience. Without such knowledge or experience, he 
can hardly be expected to appreciate the requirements and limitations 
of a process, or to visualise the difficulties which a welder may 
encounter. 

In the past there has been a tendency for designers to take a 
design originally intended for some other method of jointing and 
merely adapt it for welding, often by the addition of the magical 
words ‘‘ weld here.” Fortunately, however, this undesirable prac- 
tice is dying out, largely due, no doubt, to the efforts made during 
the past few years by government, technical and industrial bodies 
in organising welding courses, conventions, demonstrations, etc., 
with the object of making the engineering industry ‘* welding 
minded. ”’ 

A successful welded fabrication must be created on the drawing 
board, and a good welded design should indicate the following 
advantages over other methods of construction :— 


(1) Weight saving—a 10-30%, saving in weight should be achieved 
by the elimination of surplus metal. such as bolts or rivets 
and overlap seams. 


(2 


— 


Smooth joints—the uniform thickness and internal smoothness 
of a welded joint, particularly a butt joint, is an important 
factor in the fabrication of chemical, food, heating and 
refrigerating plant, since it prevents the possibility of corrosive 
materials becoming entrapped, due to obstruction, at the joint. 


(3) Strength—the strength of a welded joint should be at least 
equal to the strength of the materials being joined together. 
Furthermore, a welded joint should be permanently leak proof. 


Economy—the overall costs of a welded product should be 
lower than other methods of construction, due to reduction 
in weight or material and consequent saving in handling and 
transport costs, less expensive preparation of parts to be 
joined and a reduction, it not elimination, of maintenance 
costs. 


(4 


— 


The most desirable type of joint, particularly for welding non- 
ferrous metals, is the butt joint, and when welded in the underhand 
position, it offers the maximum accessibility to the welder, is faster 
to execute, and lends itself more readily to jigging, chilling or 
dressing, and most important of all, the complete removal of flux 
after welding. 

It may be argued that the design of a welded project is less com- 
plicated when fillet welds are employed ; whilst this may be true, to 


230 














THE INSTITUTION OF PRODUCTION ENGINEERS 


a certain extent, from the designer’s point of view, it does not apply 
so far as the welding is concerned. 

Generally speaking, butt welds executed in the underhand position 
should, wherever possible, be the aim of modern welding design. 
Such an achievement is not as difficult as might appear at first sight, 
due to the fact that in recent years considerable progress has been 
made in the art of producing extruded sections which make provision 
for butt welds. 


Effect of Expansion and Contraction. 


The amount by which various metals expand when heated, and 
contract when cooled, varies considerably from one metal to 
another and all common non-ferrous metals expand or contract to 
a greater extent than steel. For example, aluminium expands about 
twice as much as steel, while a zinc-base alloy has an expansion 
coefficient of nearly three times that of steel. 

It follows, therefore, that due allowance must be made for thermal 
expansion and subsequent contraction during and after the welding 
operation. 

For sheet metal work, jigs and clamps—often of simple design— 
can be used to extract heat along the line of weld; to assist in 
controlling expansion and contraction of the weld metal and main- 
tain rigidity and alignment of the job. Such devices could be more 
frequently and advantageously employed than they are, and thus 
prevent or reduce distortion to a minimum. 

The relative amount of distortion due to contraction that is 
likely to occur with butt, fillet and corner welds, depends to a great 
extent upon the angle between the fusion faces, since contraction of 
the weld metal is approximately proportionai to the cross section of 
the weld. There is, therefore, more contraction across the top than 
at the bottom of the welding vee, hence it is desirable to employ 
as small a vee as possible. 

It will also be obvious that apart from heat spread in the plate, 
there is a greater tendency to distortion due to contraction of weld 
metal when using fillet welds compared with butt welds. If, in an 
attempt to prevent contraction of the weld metal, the part is restricted 
in such a manner that movement cannot take place, the weld metal 
will solidify in a stressed condition and fracture of the weld metal, 
or the metal adjacent to the weld, may occur. 

When using jigs therefore, it is advisable to permit some degree 
of movement of the plate edges towards one another, by having the 
jig tight enough to maintain alignment and yet permit a certain 
amount of ** creep.’” 

The joining of unequal masses of metal is always an undesirable 
and difficult operation, even when in the form of a butt weld, owing 
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to the fact that the smaller section becomes over-heated or melted 
before the thicker section has attained fusion temperature. 

It is desirable that welded joints should be located so that they 
are subjected only to tension or compression stresses and not to 
bending or shear stresses. This principle is particularly important 
in connection with the design of welded pressure vessels of any type. 

By substituting semi-elliptical end plates pressed to give a butt 
weld between the edges of the end plates and the edges of the shell, 
the weld should be entirely relieved of a bending movement. 

Hammering or mechanical rolling is often used as a complete 
finishing treatment for non-ferrous metals such as magnesium, 
aluminium or copper, or it may be used as a preliminary to grinding 
or filing. It eliminates or closes any porosity there may be in the 
weld, removes buckles and reduces the area or excess thickness at 
the weld line. A further point in favour of hammering is that it 
improves the physical characteristics in the weld area of most 
non-ferrous sheet metals. 

A hold-up dolly on one side is essential where the part cannot 
be placed upon an anvil and provision of access for the dolly must 
be provided in the design of the product. 

It is obvious, of course, that no matter how good a welded design 
may be, the efforts of the designer will be wasted if the welder himself 
does not appreciate, not only the problems of design and the 
requirements of the welded joints he is to make, but also the 
characteristics of the metal to be welded and that he has the necessary 
ability to employ the technique most suitable to the work in hand. 


Characteristics of Metal to be Welded. 


Careful consideration must be given to the following characteristics 
of metals which are of direct importance before, during and after 
welding :— 

(i) Melting point—With the exception of nickel, the melting 
points of the non-ferrous metals and alloys are much lower 
than that of steel, and in many instances there is no visible 
colour change. before the metal melts. Thus aluminium, 
magnesium, zinc and lead, together with their alloys are 
completely molten at temperatures below visible red heat. 
The welder, therefore, must be careful not to overheat and 
collapse the metal during welding. 


(ii) Thermal Conductivity—Non-ferrous metals in general have 
considerably greater conductivity than steel. For example, 
aluminium conducts heat nearly five times, and copper almost 
nine times, as fast as steel. The heat of welding is thus 
conducted away from the weld to raise the temperature of 

the surrounding metal to a far greater extent than in steel, 
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and it is this factor which controls the size or power or number 
of blowpipes to be used. In gas welding aluminium and 
copper it is therefore necessary to preheat the parent metal 
in order to obtain proper and rapid melting. Stainless steel, 
however, having a low thermal conductivity and high 
coefficient of expansion, is therefore subject to considerable 
distortion during welding, which necessitates rigid control by 
means of closely spaced tack welds, and a robust type of 
clamp. Furthermore a smaller size of welding nozzle is 
required for a given thickness of mild steel. 


Mechanical Properties—Whilst the pure metals are relatively 
soft and weak, they are strengthened by cold working, such 
as rolling, drawing, pressing and stamping. Many of the 
alloys are in the same general category, but are, of course, 
stronger than the chief metal of the alloy concerned. Steel 
is a metal which is inherently strong in the cold state and also 
retains considerable strength when heated even to the plastic 
state. On the other hand, some metals lose their strength 
very rapidly when heated, for example, copper has relatively 
no strength whatever when heated to just below its melting 
point. 

In general, the tensile strength suffers progressive reduction 
as the temperature is raised, while the ductility increases. In 
some materials, copper again for example, there may occur 
ranges of comparatively low ductility or even brittleness 
within certain temperature ranges. Fig. 1 shows an example 
of this ‘‘ hot shortness ’’ in a specimen of arsenical copper. 
The tensile strength falls fairly uniformly as shown by the 
curve, but the ductility as measured by the percentage 
elongation of a 2-in. gauge length, falls rapidly between 
about 400° and 600°C., after which it increases. Any stresses, 
due, for example, to constraint, falling on this particular 
copper might result in the development of cracks if applied 
when the metal temperature was 600°C. In welding practice, 
therefore, care must be taken to avoid stressing the metal 
within such brittle ranges. 


The behaviour of a metal when heated thus controls the 
method or welding procedure to be adopted. For instance, 
a simple short butt weld in mild steel may be tacked and 
welded from edge to edge in a continuous run of welding. 
Such a procedure adopted for welding copper would, however, 
cause fracture to commence by the time the weld had pro- 
ceeded for an inch or so and the fracture would follow closely 
behind the blowpipe. Copper must not be restricted and a 
procedure to relieve the weld metal while it is solidifying 
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must be employed. This is usually arranged by taper spacing 
the joint and commencing the weld at a point some few 
inches from the edge and welding away from this edge to the 
far end. The short unwelded portion is left to ‘* breathe ’’ 
while the temperature is falling and the deposited metal is 
gaining strength. 

In view of the fact that the majority of non-ferrous metals 
all tend to be ‘‘ hot short,”’ it is a sound principle to adopt 
a procedure whereby welding is carried gradually forward 
with the joint free to move whilst the weld is proceeding. 


Flame Adjustment. 


Correct flame adjustment for a particular metal will have a 


considerable bearing upon the properties of a welded joint, and while 
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the majority of weldable metals require a neutral flame, i.e. approxi- 
mate consumption of equal proportions of oxygen and acetylene 
from the source of gas supply, there are some metals or special 
applications which require an oxidizing (excess oxygen) or carburizing 
(excess acetylene) flame. See Fig. 2. 
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Stainless steel is greatly influenced by flame adjustment and 
although a flame having a slight haze or feather of acetylene is 
recommended, an actual excess of acetylene will alter the characteris- 
tics of the weld metal very considerably, making it hard and brittle 
and which, when polished, will show as a ‘* milky °’ or white line. 

Flame adjustment in welding bronzes and brasses is most impor- 
tant. By using an oxidizing flame, loss of zinc by volatilization is 
prevented by the formation of a protective coating of zinc-oxide 
over the weld area, and a satisfactory weld is obtained. A neutral 
flame causes a porous and brittle weld, due mainly to the volatiliza- 
tion of zinc during welding. 

Aluminium, magnesium and their alloys require not only a neutral 
flame, but one which is described as a ‘‘ soft ’’ flame to prevent 
any undue agitation of the molten metal during welding. 


Welding Rods. 


A wide range of welding rods is available to industry, but since 
the physical characteristics of these rods may vary very considerably, 
care must be taken in selecting a welding rod which will reproduce 
the service requirements of the parent metal. A jointing rod has 
strength and ductility and the weld metal is usually soft ; a rod for 
resurfacing or building up worn parts produces a weld which is hard 
and relatively brittle, each must therefore be used within their 
respective fields. 

There are, however, one or two notable exceptions to this rule ; 
firstly, a low carbon steel rod containing approximately 33°; nickel, 
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which will give a high tensile strength joint, yet at the same time the 
weld deposit has a fair degree of resistance to frictional wear ; 
secondly, a rod in the non-ferrous range of the nickel bronze type 
which produces an extremely strong bond between two pieces of 
steel or cast iron ; while the same rod will produce a weld deposit 
which is extremely resistant to frictional wear provided the deposit, 
in service, is kept well lubricated. 

The size of rod used is another important feature in welding and 
is the reason why rods are available in many and varied sizes. The 
following may be taken as a general guide in selecting the correct 
size of rod for welding sheet metals :-— 


Underhand butt joint in sheet up to } in. thick, D = t 


Underhand butt joint in sheet over } in. thick, D = 2 


- 


Vertical butt joint in sheet over in. thick, D =; 


where D is the diameter of rod and t the thickness of parent metal. 
In the case of non-ferrous metals it is usual to use a rod rather larger 
than the material thickness for light gauge metals up to say 14 gauge. 


Fluxes and Flux Removal. 


Most of the non-ferrous metals oxidize in the air, the rate of oxide 
formation increasing as the temperature increases. 

As oxides are undesirable in the completed weld, protection from 
oxidation is 2 primary precaution, but it is not usually possible to 
prevent oxide formation completely. Any oxide formed must 
therefore be removed, and for this purpose for non-ferrous welding, 
a flux is normally employed. The flux either attacks the oxide and 
dissolves it or floats it away and so removes it from the weld metal 
in the form of slag. It also protects the metal from oxidation during 
welding and the slag formed prevents oxidation of the metal during 
cooling. 

Many fluxes are corrosive in action and their complete removal 
after welding is essential, otherwise the corrosive action will continue 
indefinitely. It is not sufficient merely to wash-off the part in cold 
water. The usual recommendation is to scrub the part thoroughly 
in hot, preferably soapy water, or where possible, to immerse the 
part completely in boiling water for 15-20 minutes. Where immer- 
sion and boiling is not possible, a more positive method of flux 
removal is to scrub lightly around the weld area with a 5%, nitric 
acid solution, followed by thorough water rinsing. Hot water is 
preferable as it facilitates drying. The nitric acid solution should 
be used warm at about 60°C. Magnesium and its alloys should be 
treated by a method known as ‘* chromating *’ which is applied 
after the flux has been removed. This gives the material a protective 
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coating, so guarding it against atmospheric attack, as well as killing 
any last traces of flux. 


Welding Techniques. 


Various welding techniques are available, each having definite 
advantages and limitations within certain ranges. There has been 
in the past, and still is, too great a tendency for welders and engineers 
to use a technique or procedure that has proved satisfactory for 
steel for the welding of non-ferrous metals ; this has undoubtedly 
retarded the development of non-ferrous welding and it is essential 
that welders appreciate the difference not only between the ferrous 
and non-ferrous metals in general, but also between individual 
materials. 

In addition, specific training for each metal should be undertaken 
and if an operator is not welding a particular metal regularly, he 
should always complete a few practice welds before attempting to 
execute production welds. 

A brief reference to the more generally applied techniques is as 
follows :— 


Selection of Welding Technique. 


Whereas a few years ago there was only one generally accepted 
method of welding, during recent years other methods or techniques 
have been evolved, with a view to increasing the efficiency or lowering 
the cost of welding. It is probable that many welders to-day have 
at least a cursory knowledge of some or all of these methods, but 
often they do not appreciate the advantages and limitations or know 
when any particular technique should be employed. It is sometimes 
found that a welder has a good knowledge and ability of a particular 
technique, but is using it beyond its useful or economical scope. 

On the other hand, one may find a welder who has acquired only 
a very elementary knowledge of a particular technique and has not 
mastered all the points correctly, with the result that the technique 
is inefficiently applied. 

These things, of course, bring distrust upon the claims put forward 
for any particular welding method and often result in faulty welds, 
due entirely to the inefficient application of the technique being used. 

Experience has, however, shown that a very wide range of control 
can be exercised over the many factors influencing a satisfactory 
weld by the utilisation of the correct welding technique, providing 
the welder has acquired sufficient knowledge and ability for correct 
application. 

The oldest and most generally known technique is termed the 
‘** Leftward ’’ or ‘‘ Forward ’’ method; but the more recently 
developed techniques such as rightward welding, vertical welding, 
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with one or two operators and variations of one or two of these 
methods, have greatly improved the quality of the deposited weld 
metal, the efficiency of the gas welding process, increased the speed 
of welding and reduced the overall costs. 


Leftward Welding. 


This method is often employed well beyond its efficient range, due 
no doubt to the fact that it is the oldest, and most generally accepted 
technique throughout the welding industry. Its most effective 
utilization, however, in connection with rolled sheet or plate, is for 
thicknesses up to and including}, in., when welding is carried out 
in the underhand position. 

For butt welds on steel up to } in. thickness no preparation of the 
edges is required beyond the arrangement of a satisfactory gap. 
Good fused penetration is relatively easy to obtain. Above this 
thickness, however, it is customary to prepare the plate edges to 
a bevel, to give an included angle of 80° or 90°. 

Such a welding vee necessitates a considerable amount of weld 
metal and it will be appreciated that the greater the thickness range, 
the greater will be the difficulty of filling the vee in one run and at 
the same time obtaining satisfactory penetration. If a procedure 
involving super-imposed runs is employed, then cost is considerably 
increased due to wastage of gases and time, while distortion caused 
by the width of weld metal shrinkage will be considerable. Not- 
withstanding this, however, it is usual to employ the leftward method 
for the repair of cast metals such as cast iron, cast aluminium or 
cast elektron, whatever their thickness. This is mainly because the 
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casting is preheated before welding and there is, therefore, not the 
amount of heat-loss from the blowpipe and also because owing to 
the greater fluidity of these cast metals, better control of the molten 
metal is obtained by welding in short super-imposed runs. 

With a right-hand operator the direction of welding is from the 
right to the left and the blowpipe flame is played on to the unwelded 
edges. The forward heat of the flame precludes the adoption of a 
smaller vee than 80° due to the tendency of the flame to melt the 
top edges and to push molten metal forward over unmelted surfaces, 
resulting in a state of adhesion along the seam. The width of the 
vee and the large amount of weld metal involved also limits the 
welder’s ability to retain control over the large molten bath. 

For plate thickness over } in. the welder also finds it necessary to 
impart to the blowpipe a swinging motion in order to heat and melt 
the sides of the vee adequately. This movement of the blowpipe in- 
creases the area being heated with a corresponding increase of gas 
consumption and distortion. The limiting thickness of 3; in. for 
leftward welding is based on extensive examination of the results 
of practical work, whilst it has been found that up to the ;~ in. 
thickness for underhand welding, the speed, general economy and 
quality of the weld is equal to or better than that of any other 
technique. 

Fig. 3 gives a general indication of the blowpipe and rod angles 
for leftward welding, but more particularly indicates the gradual 
lowering of the blowpipe angle which is usual when welding 
aluminium sheet. 

In certain instances where unsatisfactory welds have resulted, a 
slight variation of the leftward method has been developed. There 
is one particular grade of light gauge steel sheet which tends to blister 
or coke on the underside when welded and the procedure known as 
a modified leftward technique is often employed. 


Z 


WAY Wedihe 


FINISH MOVEMENT DEPOSHT FROM ROD LOWER BLOWPIPE. START 


X= POSITION OF BLOWPIPE AND MOVEMENT 
Fig. 4 











239 








OXY-ACETYLENE WELDING 


Fig. 4 shows the welder’s view of this technique. The angles at 
which the rod and blowpipe are held are steeper and there is an 
occasional lowering of the flame towards the weld pool, with a short 
flick or circular movement of the flame. A small hole is produced 
and maintained and this cycle is repeated as the weld proceeds. 
This hole, together with a pre-arranged gap equivalent to half the 
metal thickness, allows a part of the flame envelope to percolate 
and prevents immediate atmospheric attack on the hot metal on 
the underside of the weld. A welder of average ability should be 
able to master this modification with a little practice and produce 
welds of much better quality with it. 


Rightward Welding. 


In order to overcome the difficulties experienced with the leftward 
method of welding on plate thicknesses over ; in. the backward or 
righthand technique was developed. The chief difference between 
leftward and rightward welding lies in the control of the molten 
metal. Whereas leftward tends to force forward the molten metal 
on to the unfused edges, by the rightward method the weld metal is 
largely controlled by the up lifting force of the flame and the move- 
ment of the filler rod which results in single pass welds being 
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achieved on plate up to § in. thickness. Furthermore, there is not 
any need for blowpipe movement so that the heat is concentrated 
within the vee faces. The welding wire is melted in front of the flame 
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against a background of deposited weld metal much more rapidly 
and thus achieves a higher welding speed. This reduces gas con- 
sumption per unit length, although a higher powered blowpipe can 
be used, and so reduces the overall costs for any given footage of 
welding. Other advantages are :— 


Plate thicknesses up to }; in. can be welded without vee preparation 
on the edges, thus eliminating the cost of bevelling. For plate 
thicknesses above -j in., the vee, which is employed, need not exceed 
an included angle of 60°, consequently a smaller amount of filler rod 
is required. See Fig. 5. Completely fused penetration is ensured 
by the direction of the flame and weld metal is controlled by rod 
movement and power of blowpipe. The welder has an unobstructed 
view of the weld metal pool, while the characteristic of good right- 
ward welding is the uniform bead of weld metal formed by the 
penetration which to the welder has the appearance of a small hole 
caused by the fusion of the bottom edges of the vee. A uniform gap 
of approximately } in. is essential. Fig. 6 is a view of a perfectly 
executed weld in 3 in. mild steel plate. 

This technique is particularly efficient for steel within the ranges 
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given. Rightward welding is rarely employed on non-ferrous metals 
or cast iron. It is owing to heat concentration at the point of 
welding and difficulty of maintaining control over the very fluid 
weld pool, that this technique is not so suitable for low melting 
point metals. Although the control obtained by rightward welding 
not only in the underhand position but also in the vertical and 
overhead positions is greater than with leftward welding, it is 
nevertheless a difficult technique to master, particularly in conne-*ion 
with varying surface angles as in pipe welding. 


Vertical Welding. 


There are, of course, many classes of work where it is possible™ to 
weld in the underhand position only, but there are times when work 
can be arranged in such a manner that the joint is in the vertical 
position. For materials below in. and where one side of the joint 
only is accessible, the single operator vertical welding technique can 
be employed with advantage. This method has sometimes been 
described as the ‘‘hole in the wall’’ method. As this name 
implies, welding produces a small hole at the front of the weld 
crater. This ensures perfect penetration with a very sound weld. 
It is not necessary to vee the edges of steel within these thickness 
ranges, but it is essential that a gap of from half to two-thirds of the 
metal thickness is employed. The rate of welding is inclined to be 
a little slow and for work of secondary importance the leftward 
welding technique would be the most¥suitable, but for high-class 
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work such as small light gauge steel pressure vessels or tanks, the 
single operator vertical technique is the most suitable to employ. 

On thicknesses of plate above in. where both sides of the joint 
are accessible and it can be arranged in the vertical position, the 
method of employing two operators working simultaneously has 
much to commend it. This method, known as the Two-operator 
Upward Vertical Welding Technique, offers many advantages. 

Steel plates from # in. to § in. thick can be welded without 
bevelling the edges of the plate, oxygen cut or even rolled edges 
are suitable, thereby eliminating the cost of veeing and decreasing 
very considerably the consumption of filler rod. A gap equal to 
half the metal thickness with a maximum of } in. is essential, however, 
to ensure complete fusion throughout the thickness. See Fig. 7. 

Aluminium and copper in various thicknesses can also be welded 
most satisfactorily in this way although in the case of these metals 
it is usual to double bevel material of 3 in. thicknesses and greater. 
Bevels should give an included angle of 70° to 80° on either side of 
the plate and there should be a small flat or nose at the centre of the 
join of approximately 4 in. Without this nose, control of the metal 
is difficult and a feather edge melts back and produces an unneces- 
sarily large ‘‘ hole ’’ in the centre of the weld crater, causing excess 
metal to spill down the welded portion. 

Non-ferrous metals particularly demand the careful matching of 
blowpipe flames and co-operation and team work from the two 
operators, to prevent excess metal being forced through the gap. 
The total power of both blowpipes employed is considerably less 
than would be the power of a single blowpipe used on an under-hand 
weld on metal of similar thickness, in fact, the reduction of blowpipe 
power for the thicker ranges of metal may be such that the combined 
power of both blowpipes does not exceed 60% of that normally 
used for underhand welding. This technique reduces plate distortion 
to a minimum owing to the application of an equal amount of heat 
on both sides of the plate simultaneously, together with the same 
amount of contraction of weld metal and uniform cooling. 

Consequent upon the use of smaller blowpipes, control of the 
fluid metal ‘is very much easier, due to the fact that a relatively 
small pool of fluid metal is carried upward by each operator. This 
technique, therefore, is admirably suited for the welding of cylindrical 
tanks and vessels where the longitudinal seam can be arranged in 
the vertical position, and the circumferential seams can be completed 
by rotating the tank when it is laid upon its side. The accumulative 
effect of reduced gas consumption and increased welding speed 
results in an overall lower cost than that obtainable by any other 
technique within its efficient scope. 

This technique is not, however, limited to new fabrication plate 
work in the form of vessels and drums, but has been used success- 
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fully on such work as steam piping and cast iron bronze welded 
repairs. 

For the fabrication of steam heating units where a large number 
of smaller pipes are introduced into a cross pipe or header in the 
form of branches, the use of two operators working simultaneously 
will almost entirely eliminate distortion or side bowing of the cross 
pipe in addition to which the welds are completed more effectively 
and quickly owing to the greater utilisation of heat input. 

In the same way, heavy cast iron sections bronze welded simul- 
taneously from both sides, remain relatively true and do not tend 
to ‘‘ pull ’’ or ** bird wing °’ as occurs when welds are made from 
one side only. Again, the speed of welding is considerably increased 
and the total amount of heat put into the job is kept at a minimum, 
which in turn means less possibility of distortion in other parts of 
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Fig. 9 


the castings. Figs. 8 and 9 show various views of the repair of a 
heavy cast iron evaporator by this method, the fractured joints being 
arranged in an approximately vertical position by turning the casting 
around as the weld proceeded. Welding was undertaken in short 
stages of 4 in. to 6 in. at a time and the deposit then lightly hammered 
to stretch the bronze weld metal. Preheating which is necessary 
for bronze welding, although it may be to a relatively low tempera- 
ture, was in this instance carried out by coal gas bunsen burners. 
The large body of the evaporator was preheated prior to welding 
the fractured side, by the additional use of electric heaters stood 
inside throughout the night. The fractured door and body each of 
1? in. section with 1} in. stiffener webs were completed in 11 hours 
actual welding time, and the evaporator afterwards tested to 20 lbs. 
per sq. in. water pressure for one hour, in the presence of a boiler 
insurance company’s inspector and found to be satisfactory. 


Importance of Correct Preparation. 


Whereas with a joining process, such as riveting, the sizes of the 
holes, the distance between them and the distance from the edge of 
the plate, all have to be carefully watched if an efficient riveted joint 
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is to be obtained, considerable carelessness is frequently displayed 
in preparing edges for welding. In the case of upturned or flanged 
sheet metal edges, the flanges must be uniform in height otherwise 
irregularity would cause a varying welding speed and at some places, 
excessive flanging would cause adhesion and a heavy weld bead. 
Similarly when edges are bevelled, the bevel must be uniform in 
depth or angle throughout the length of weld. If not, the quantities 
of weld metal to be deposited to fill the vee will vary to such an 
extent that heat input and shrinkage varying also, will cause unequal 
buckling and distortion to the extent that these troubles will be 
greatly exaggerated. The preparation of the edges or the degree of 
angle is dependent upon the type of metal to be welded, its thickness 
‘and the technique to be employed. The technique itself will be 
controlled very largely by the thickness. If the vee is unnecessarily 
large, weld metal will be wasted, gas consumption and welder’s 
time will be increased. On the other hand, if the vee is too small, 
difficulty will be experienced in achieving full fusion throughout the 
thickness of the metal. Weld quality will therefore suffer. 

In principle it can generally be assumed that the vee should be as 
small as possible for the technique selected for it to be consistent 
with obtaining full fusion and penetration throughout the thickness 
of the base metal. A small vee also has the advantage that weld 
metal shrinkage is reduced as much as possible. This is one of the 
advantages of rightward welding with its small vee, over leftward 
welding with its larger vee, and the advantage is still more apparent 
with two operator vertical welding with square edges and is a reason 
why square edge welding should be employed so far as it is economical 
and efficient to do so. 

Apart from correct edge preparation, alignment and spacing of 
the edges are very important if full penetration is to be obtained. 
Here again it can be taken as a general guiding principle that the 
larger the vee, the smaller the space required between the bottom 
edges. For this reason, rightward welding necessitates a slightly 
greater space between the bevels than does leftward welding, and 
square edge welding necessitates a still greater space than any type 
of vee welding. Alignment of surfaces is usually maintained by 
either employing tack welds or some type of clamping device. 

Clamps of the tongue and grooved variety are sometimes employed 
upon relatively thick steel place work but there is always the ten- 
dency for the clamps to be seized should the gap become smaller 
by the edges approaching the clamp. Difficulty is then experienced 
in removing the clamps. There are times, however, when con- 
siderable pressure is necessary to pull edges into alignment and it is 
sometimes desirable to drill a hole or holes near the weld line for 
the insertion of bolts to operate straps. When this is done, the 
drilled hole is, of course, filled by welding after the weld is completed 
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or when it has passed this particular point. This procedure is not, 
however, generally recommended. 


Jointing of Dissimilar Metals. 


The expression ‘* Jointing of dissimilar metals ’’ or joining by 
dissimilar metals, covers a very wide field, and one which is very 
well known and established. So far as copper pipe work is con- 
cerned, it is commonly termed ‘‘ Bronze welding,’’ and is used by 
the plumbing industry for the installation of domestic services and 
sanitary installation and by engineering concerns and shipbuilders, 
etc. 

The bronze welding and brazing of Steel to Cast Iron, Brass to 
Copper or Brass to Steel is also everyday practice. Another applica- 
tion which gives very successful results is the building up of various 
worn steel parts with Manganese Bronze or Nickel Bronze deposits. 

Various types of bronze rods are available. Each have their 
specific uses and advantages and the type of rod recommended for 
any particular application should always be used. 

The jointing of such dissimilar metals as Steel to Aluminium or 
Copper or Brass to Aluminium is, however, something new, but 
to-day can be accomplished easily. To obtain a good joint between 
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these metals is a relatively simple operation and undertaken correctly, 
joints with the strength of 4 to 44 tons/sq. inch appear to be readily 
obtainable. See Fig. 10. 

The procedure is first to clean mechanically the Steel or Copper 
side of the joint and then to ‘‘ tin ’’ its surface, in the same manner 
as is employed for ordinary soldering. The joint is then made in 
the form of half-fusion—half-brazing. 

An aluminium rod containing about 5% Silicon is normally used. 
The blowpipe is applied in the conventional manner, but the heat is 
carefully controlled to prevent overheating of the tin so that the 
filler rod adheres to the *‘ tinned ”’ side of the joint but fuses with 
the aluminium side of the joint. A strictly neutral flame is employed 
and standard aluminium welding flux is used. 

This process is already meeting certain demands in industry, 
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particularly in the electrical field, where the jointing of aluminium 
busbar plates to steel sections is demanded. 


Brazing of Aluminium. 


Light gauge aluminium sheet fabrications have been presenting 
difficulties in the form of narrow edge fillet or lap joints, where it is 
frequently difficult, if not impossible, to maintain the sheet contour 
by fusion welding. This difficulty can be largely overcome by brazing 
the parts with a rod containing a fairly high percentage of Silicon. 
The incorporation of 10-12°, Silicon produces a rod which has a 
much lower melting point and has a higher tensile strength, while 
the Silicon tends to reduce ‘* hot short ”’ cracking. 

The brazing procedure which is carried out with standard welding 
equipment is really a variation of welding practice. A neutral flame 
is employed, but it is essential that the flux used is finely granulated 
and has a melting point lower than the rod itself. Some standard 
welding fluxes are suitable, but others will be found to be too 
coarsely granular and too high in melting point. 
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Parent Material. 


Brazing has been employed on commercially pure aluminium to 
such specifications as L.4-L.16 and L.17, and to a lesser extent on 
some types of alloy. The greatest difficulty is experienced with 
brazing alloys containing magnesium. It can generally be said that 
the magnesium content should be preferably below 2%. Alloys 
of the Aluminium-Manganese-Magnesium type and Aluminium- 
Manganese, within specifications DTD 346 and 213A, can be brazed 
fairly satisfactorily. 


Strength of the Joint. 


Tensile specimens of both lap and plain butt joints in 16 gauge 
commercially pure aluminium sheet have been examined and very 
good results obtained. Fracture has occurred away from the joint 
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itself, at tensile strengths varying between 5-77 and 6-73 tons. See 
Fig. 11. The melting point of the 10-12°, Silicon Aluminium alloy 
is 585°C. and this gives a temperature range or latitude of 73°C. 
between the rod and commercially pure aluminium sheet. Micro- 
graphs with a magnification of 50 and 100 show that the structure of 
the joint metal consists of primary aluminium rich dendrites in a 
matrix of aluminium-silicon-eutectic. See Fig. 12. The bond 
between the rolled Aluminium sheets and the joint metal is perfect. 


Fuel Gas. 


Various fuel gases are available, such as Hydrogen, Coal-gas, 
Butane, Propane, and Acetylene. The former produce flame 
temperatures of the lower order of commercially used gas combina- 
tions, but heat spread is fairly wide and tends to add to the operator’s 
difficulty of maintaining small upstanding edges. Oxy-acetylene is 
preferable because the operator can concentrate his attention upon 
the flow of the filler metal without having to divide it between this 
and other parts of the structure. 


Preparation. 
Press fits and very close tolerances are not recommended. Slight 
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clearances of the order of 5 to 15 thous. are desirable and in the case 
of socket joints, the inserted portion should not be more than } in. 
Complete percolation of the filler metal can be obtained through 
lap joints up to 2 in. wide, but again a preferable width is } in. or 
less. A slight bevel or lead is desirable for all types of work, 
although in some instances a complete taper of 5° to 10° is recom- 
mended. 

Commercially pure aluminium sheet can be brazed without 
removal of the normal surface shine or oxide film, provided the 
sheet is clean and free from grease, but materials of the alloy type 
must have the oxide removed mechanically prior to brazing. 

Material edges must always be smooth and all burrs and pro- 
jections removed by filing. A sheared edge which is often burred 
needs this attention. 

The jointing of thick to thin material produces the same difficulties 
as does fusion welding, and it is recommended practice to reduce 
joint edges to equality of section wherever possible. See Fig. 13. 
Figs. 14 and 15 show simple fabrication. 


The Argonarc Welding Process. 
The Argonarc welding process was developed to meet the need 
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that welds in magnesium alloys should not be subject to corrosion 
by the fluxes commonly used with established processes for welding 
these metals, and that the somewhat elaborate post-weld treatment 
necessary to mitigate corrosive attack by the flux should be avoided. 

The development proceeded from the premise that if the use of 
flux could be eliminated and a method of preventing the action of 
atmospheric elements on the molten metal devised, the problem 
would be capable of solution, provided that a heat source of sufficient 
intensity could be used to disperse the superficial oxide on the 
material to be welded. This process possesses all of these features, 
since the heat source is a metallic arc operated in an inert gas which 
fully shrouds and protects the weld area from contamination. The 
arc is caused to take place between a Tungsten electrode and the 
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work to be welded, the electrode being mounted centrally in a 
nozzle-shaped hood or cup, through which Argon is passed. 

As in gas welding, the filler rod is added to the molten material 
separately, the electrode being used only to provide an arc and since 
Tungsten has a very high melting point (approximately 3,500°C.) 
little or no loss of Tungsten occurs. 

As its name implies, the Argonarc Process utilizes Argon gas as 
an inert gas shield and any standard type of electric welding set can 
be used, the current values of which are similar to those used for 
light and medium welded work on steel, and both A.C. and D.C. 
current can be employed. 

The inert gas is supplied from a high pressure cylinder, the most 
suitable containing approximately 100 cubic feet of Argon at 120 
atmospheres. For welding, the pressures vary from approximately 
4 to 10 Ibs. per square inch, and a suitable pressure reducing 
regulator is supplied with flowmeter attached, to enable the operator 
to adjust the gas flow to the required conditions. The rate of flow 
of gas is controlled by a valve at the head of the regulator, but a 
separate remote control valve is also situated in the handle of the 
torch. The cable carrying the welding current and the tube carrying 
the Argon gas are both brought to a common connector, which is 
attached to a compound cable and gas tube from the welding torch. 
This compound cable has a rubber tube running through a flexible 
plaited copper cable and it carries both welding current and gas. 

The torch comprises two parts ; the handle or holder to which the 
compound cable is attached, and the head which carries the electrode 
and the Argon cup, or hood. See Fig. 16. Two heads are supplied 
to each complete torch, one for light and the other for héavy work. 
For light gauge sheet metal welding up to approximately ¥ in. 
thick plate, the small head should be used, but for heavy plate and 
for large castings where heavy currents are to be used, the large 
head is the more suitable. Five sizes of electrode have been found 
sufficient to cover the welding of all types of work, and the sizes of 
electrodes provided with standard equipment are :— 


#z in., 4 in., % in., } in. and + in. 
The equipment necessary for Argonarc welding is summarized 
as follows :— 
(1) Welding generator or transformer. 
(2) High Frequency electronic unit. 
(3) Torch, complete with electrode holder, electrode and Argon 
cup. 
(4) Cylinder of Argon gas. 
(5) Pressure reducing regulator, with flowmeter. 
(6) Cable and gas connections. 
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Accessories are :— 

(1) Wire brush or wire wool for cleaning plate and filler rod. 
(2) Gloves. 

(3) Spare electrodes and electrode holders. 


Fig. 17 shows an operator using the Argonarc torch and Fig. 18 
is a view of the top and underside of a weld in 16 gauge A.M.503 
sheet. 


Flame Cleaning of Steel Structures. 


The preservation of iron and steel against corrosive attack by the 
atmospheric or service conditions has been of considerable concern 
to structural engineers, naval architects and others concerned with 
the fabrication and maintenance of bridges, ships, storage tanks, 
railway equipment, industrial machinery, flood gates, blast furnaces, 
steel works’ plant, etc. The importance of proper cleaning is 
emphasized in B.S.S. No. 1160, which states that it is imperative 
that the surfaces of iron and steel are properly prepared before 
painting, that this is a most important factor in determining the life 
of the protective coating and further that surfaces must be dry 
before being painted. The beneficial effects of painting on a clean, 
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dry warm surface have long been realized, but it was not until the 
introduction of oxy-acetylene flame cleaning, dehydrating and 
descaling, that all three conditions could be achieved. 

The flame cleaning process prepares surfaces for painting by 
** scrubbing ’’ the surface with high velocity and high temperature 
flames. It removes all unbonded scale and foreign material, drives 
out occluded moisture beneath the surface scale and removes 
annealing scale and other similar accumulations from the surface 
of iron and steel. The temperature of the flame causes a sudden 
thermal expansion of the particles not tightly bonded to the base 
metal. This differential expansion may take place within the scale 
itself, between the top and bottom layers and it causes the scale to 
pop or fly off. The surface, after being wire-brushed to remove 
loosened scale, disintegrated rust and other matter, is left in a clean 
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warm condition, conducive to the adherence of the priming paint 
which is applied while the steel is still warm at a temperature of 
100°-150°F. and before recondensation takes place. This procedure 
provides an inactive and protected surface and it improves the 
corrosion resistance of the paint coating. It increases cleaning and 
painting rates and reduces setting time for the paint. Painting can 
be carried out under conditions of dampness which would otherwise 
cause major delays. The time saved by the flame cleaning process 
is of particular importance when continuous production is required. 
The process is sometimes termed flame priming. 


Fuel Gas. 


The result of comparative tests using different fuel gases has 
shown that :— 


(a) Acetylene is the only fuel gas which fulfils the requirements 
given above and the oxy-acetylene flame is the most intense 
and effective flame for flame cleaning. 


(b) Hydrogen supported by oxygen is not as fast or effective as 
oxy-acetylene and has the disadvantage that water vapour, 
produced by combustion, condenses on the cool steel. 
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(c) Propane. The oxy-propane flame is slow in operation, due to 
its lower flame temperature, and does not give that almost 
instantaneous conduction of heat through the layers of scale 
without overheating the steel beneath, thus minimizing the 
effect of differential expansion. 


Fig. 19 illustrates the equipment used. Some examples of applica- 
tion are shown in Figs. 20, 21, 22. 


Oxy-Acetylene Flame Gouging. 


Flame gouging provides a means of quickly and accurately 
removing a narrow strip of surface metal trom steel plate, torgings 
and castings, but differs from the flame cutting process in that the 
cutting action does not progress throughout the thickness of the 
metal. It was originally developed for removing metal from the 
underside of welds and for removing weld defects revealed visually 
or by X-ray. Due to its success in this field, it has rapidly extended 
to a variety of other operations, such as the elimination of tack 
welds, removal of cracks from armour plate, forgings and castings, 
the preparation of plate edges for welding (see Fig. 23) and for 
many maintenance and scrapping operations ; in fact, wherever 





OXY-ACETYLENE WELDING 


























WELD 














Fig. 23. THE DOTTED LINES INDICATE 
METAL REMOVED BY GOUGING IN 
THE PREPARATION OF BUTTED PLATE 
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pneumatic chipping has been used, flame gouging can be employed 
more efficiently, saving both time and labour. It depends upon the 
fundamental principle governing all oxygen cutting processes, viz. 
that if iron and steel are previously heated to a high enough 
temperature, known as the ignition temperature, it will burn or 
oxidize vigorously when in contact with oxygen. 

The success of the process depends upon the design of a special 
nozzle, to deliver a relatively large volume of oxygen at low jet 
velocity. (See Fig. 24.) This, coupled with proper preheat flame 
distribution and correct manipulation of the gouging blowpipe, 
will enable a smooth accurately defined groove to be produced in 
the surface of the steel plate. By using different sized nozzles and 
manipulations the groove can be varied in width and depth as desired. 
The speed of operation is at least three times that of chipping while 
the finish is vastly superior. 

One of the major applications of flame gouging is in the removal 
of the underside of welds where sealing runs are required on high 
class work such as pressure vessels. For the fabrication of tanks 
of butt welded construction, it is frequently specified that the root 
of the initial weld be removed before the sealing or back weld is 
made. When gouging cracks, the operator can quickly and accur- 
ately remove the areas of metal as the cracks tend to show as a white 
hair line. The advantage over chipping is apparent here because 
chipping has a tendency to smear over crack defects. 

Assembly lugs and cleats used in welded fabrication frequently 
leave ugly scars on the work after removal by chipping or hammer 
blows but flame gouging removes such obstructions and tack welds 
flush with the parent plate, leaving a clean smooth surface. 

For plate preparation, it is a speedy and economical method of 
trimming abutted edges. When the plates are positioned, the 
gouging blowpipe produces a groove by removing the edge of both 
plates simultaneously. A large amount of slag tends to adhere to 
the sides of the groove, but is easily removed by wire brushing and 
scraping. The thin grey coloured oxide remaining on the gouged 
surface in no way interferes with or influences subsequent welding 
operations. There is no limit to the thickness of plate which can 
be flame gouged and in the case of light gauge work, a proficient 
operator should find no difficulty in working on } in. or even ¥ in. 
material. 


DISCUSSION. 


Mr. WALKER: I think you will agree that for the time at his 
disposal Mr. Clark has given us a very illuminating lecture, and as 
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we have just three minutes to spare, we want you to be as brief as 
possible with your questions. 


Mr. CASTLEDINE, Int. A.M.I.P.E. (Leicester Section): In the 
welding of Duralumin, I think the lecturer stated that, after welding, 
the strength of the section at the weld would be about 5 tons. Is it 
suggested that the strength of the Duralumin cannot be brought 
back by solution treatment ? 


Mr. CLARK: No sir, I would not suggest that. Strength can be 
re-introduced by heat treatment, but fabricated parts would be 
difficult to handle for this treatment and in any case the weld would 
have a cast structure. In the time at my disposal I can only generalize 
and not go into detail fully. You are probably aware of a special 
Duralumin recommended for welding known as Duralumin H, but 
this also suffers from some loss of strength due to the change of 
structure after welding. Some small amount of additional strength 
can be introduced by hammer forging. This must be done with care, 
otherwise undue hardening and brittleness will result. 


Mr. POLLock (The B.T.H. Co., Ltd.) : I am very interested in the 
Argon welding and I should like to know what range of thickness of 
metal can be joined by that method. Is it restricted in any way ? 


Mr. CLARK: Frankly Argonarc welding is not within my par- 
ticular field. The process can be viewed as comparable to gas 
welding so far as thicknesses are concerned. For single pass welds 
on magnesium alloy sheet, the maximum thickness would be } in., 
with superimposed runs on greater thicknesses ; the material should 
be bevelled for this. It should be mentioned that high frequency 
current is superimposed on the standard equipment ; this is desirable 
for starting and maintaining the arc. Both A.C.:and D.C. equip- 
ments are used. 


Mr. Tope, Grad. I.P.E. (Coventry Section) : Mr. Clark mentioned 
about the bevelling for thicker sheets, and he mentioned, I believe, 
that it was to be done fairly skilfully and accurately, and yet I 
noticed on the big door which was being repaired you mentioned 
that they did it by chiselling. Is that sufficiently accurate ? 


Mr. CLARK : The answer is that repair must not be confused with 
fabrication. The preparation of steel for fabrication should be 
precise. Cast iron is not usually associated with fabrication, and 
in any case cannot be flame cut with the same degree of accuracy. 
It is usual with repair work to chip, file or grind the bevel, but this 
should be done as accurately as possible. 


Mr. Tope: Do you recommend machining the bevels when you 
say they should be very accurate ? 
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Mr. CLARK : This is a wide and debatable field. Flame machining 
is, I believe, as cheap and as quick as mechanical machining if all 
aspects of each are considered. Planning machines work at con- 
siderable cutting speeds, but the idle return and the number of cuts 
have to be considered, material must be transported to and from 
the planning machine, perhaps some distance along the shop. With 
oxy-acetylene flame cutting, however, a small portable machine and 
two cylinders can be taken to the stock or welding site saving undue 
handling. 


Mr. LEEDHAM, M.I.P.E. (Leicester Section): What is the range 
of dissimilar metals which can be united on welding processes ? 


Mr. CLARK: Steel to brass, copper and cast iron and also any 
of these combinations. In addition, as you have seen, aluminium 
can be joined to steel ; it is also possible to join this metal to brass 
and copper in the same way. A bronze rod can be used for jointing 
steel to steel for conventional joints and very good results obtained. 


Mr. Brown, A.M.I.P.E. (Coventry Section): You did touch 
upon the subject of deposition, but I am afraid time did not permit 
you to go fully into it. You mentioned a bronze weld you made on 
the cast iron door being repaired. Could you briefly give us your 
experience on the use of bronze type rods for metal deposition on 
various types of machines ? 


Mr. CLARK: If you mean for resisting wear, you can be assured 
that a bronze rod containing about 10% nickel will give extremely 
good frictional resistance, provided the working part is lubricated. 
Lubrication must be good to prevent seizure. So-called bronze rods 
should not be used to work against bronze owing to similarity of 
materials and expansion. Where pins are working in bronze bushes, 
a bronze rod should not be used unless it is known for certain that 
the bush is a genuine tin or phosphor bronze and not just a high class 
brass. ‘‘ Bronze ’’ rods are really 60/40 brass with or without 
other additions such as silicon, nickel or manganese. 


Mr. MILts, Stud. I.P.E. (Coventry Section): In the Argon 
welding, can you use different metals and can you do it on aluminium 
as well? 


Mr. CiarK : A dissimilar filler rod cannot be used, but the process 
is not limited to magnesium alloys. Some success is being achieved 
on stainless steel, brass and aluminium, but fluxes seem to be 
necessary. The main application at the moment is upon magnesium 
and this is the material which produces the worst flux corrosion 
condition. 
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OXY-ACETYLENE WELDING 

Mr. WALKER: Gentlemen, our time is up and I would call on 
Mr. Sinclair of Messrs. Alfred Herbert Limited to propose a vote 
of thanks. 


Mr. SINCLAIR, M.I.P.E. (Coventry Section): Mr. Chairman, 
Ladies and Gentlemen—I should like to propose a very hearty vote 
of thanks to Mr. Clark for his lecture. I do not think I have ever 
heard so much information put over in so short a time and this 
information put over by a man who knows his job. I counted the 
number of times he referred to his notes, seven times. I think that 
he shows his knowledge of the subject by the way he has answered 
the questions. That is what one would expect from the British 
Oxygen Company Limited. I had the privilege of visiting them 
before the war and anything they do I know is first-class and the 
lecturers they send out are the same. 

I propose a very hearty vote of thanks to Mr. Clark for his most 
instructive and excellent lecture, and while I am on my feet I should 
like to propose a very hearty vote of thanks to our Chairman, Mr. 
Walker, for officiating in the efficient manner he has done at this 
meeting. 
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THE SYMBOL OF DRILLING EFFICIENCY 





CONOMY in hole-making is assured wherever the 
“O.D.” Type Radial Drilling-Machine is installed 


Catalogue R.77 gives full particulars of this type 
which has achieved world-wide popularity in all 
classes of engineering workshops. 


Send for copy. 


WILLIAM ASQUITH LiMiTED 


Gibbet Street, HALIFAX, England 
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GILMANS supply EVERY type of FLEXIBLE 
SHAFT MACHINE for TUBE SURFACE and 
SCALING WORK, GRINDING, POLISH.NG, 
SANDING, WIRE BRUSHING, DRILLING 
and ROTARY MILLING or FILING — 


Offering YOUR firm additional speed, efficiency, 
and a_new standard of perfection, GILMANS are 
proud of the contributions they have made to 
industrial engineering. Remember the name 
GILMANS - the first, last and final word for 
FLEXIBLE SHAFT EQUIPMENT. 


Enquiries invited 
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your special requirements is easily 60 VARIATIONS 
performed with modern carbide 
grinding equipment, and even the 
most intricate forms can be ground > A 
for emergency tooling. 4 


No. 650 















Why pay more for special tools 
and wait longer for delivery. 

The ‘‘Wimet"’ range of standard 
tools offers the maximum con- 

















venience and economy in carbide 
tooling, and we can usually deliver 
from stock. 
No. 750 


SPECIFY 
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Wimet 
TIPPED TOOLS FOR 
MAXIMUM SAVINGS 


For best results in carbide grinding 
use Wickman Grinding and Lapping 
Machines with“ Spedia” or “ Neven” 
Diamond Wheels. 
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RATCHET 
SPANNERS 


Prov. Patent No. 4746/44 
A.I.D. Approved 793672/38 










The ‘‘Leytool’’ Ratchet Spanner As supplied to all 
is an essential aid to speed and Service Government 
ease in installation, assembly Departments 
and servicing work. It saves 
time-and money. It is four times 
faster than ordinary spanners, 
and gets into those awkward 
places where other spanners will 
not go. Made of carbon chrome 
steel, hardened all over, it is of 
great mechanical strength, and 
is the finest ratchet spanner 
made. Available in a number of 
stock sizes. 


Write for illustrated 
pamphlet showing the 
fullrange of standard 
Sizes, and prices. 


Distributors’ Enquiries invited 
for Home and Export Trade 
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Prov. Patent No. 20987/44 


This entirely new Hand Drill Brace is a note- 
worthy improvement in design on all previous 
hand driils. Well balanced, with a comfortable 
hand grip which fits snugly into the hand, it is 
compact in s‘ze, can be carried in the pocket, 
and is positively a pleasure to use. The stand- 
ard of manufacture is equal to a high-grade 
precision tool for accuracy. 


Solid one-piece die-cast body. Chuck spindle and jaws are 
hardened and tempered to re- 
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“And so betwixt them both 
They licked all-comers clean” 


It is MR. ENTERPRISE who draws the gate. 
Never was there such an exponent of dash and 
smash. At the net he is like a Dervish and no 
ball within his boundless reach goes unpunished. 


MR. EXPERIENCE stays back and deals with 
the high lobs or the tricky ones which merit his 
guile against theirs. He never gets nearly so 
much applause as Mr. Enterprise but contri- 
butes just as much to their inevitable victory. 
Excellent partners—and how very reminis- 
cent of the D.S.G. organisation. 


Undefeatable ... 
Indefatigable ... 


Deon SMITHE Grace Ltd 
The Lathe People Keighley, England. 


—Since 1865 
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It is common knowledge that WARDS can provide anything 
from a bench drill to a battery of drop-hammers, but it may not 
be so generally known that they can provide from within their 
own resources a comprehensive engineering service for any 
industrial undertaking. When these resources are fully appre- 
ciated, the suggestion that ‘“‘ WARDS MIGHT HAVE IT”’ is 
sound enough to voice at any board meeting. 


THE WARD GROUP OF INTERESTS INCLUDES 


MACHINE TOOLS : POWER PLANT and INDUSTRIAL 
EQUIPMENT : LOCOMOTIVES and CRANES: RAILS and 
SIDINGS : IRON, STEEL and NON-FERROUS METALS : 
] STRUCTURAL STEELWORK: NUTS, BOLTS and LIGHT 
FORGINGS: and above all SERVICE. 


THO? W.WARD LTD 


ALBION WORKS - neem Gran 


The’ Symbol of Dependability 











The strongest part of a pressure die casting 


is its skin. This is not because it is dipped in 





a magic river, like Achilles, but because the 





skin chills with greater rapidity than the 





interior and so acquires superior physical 





properties. For this reason, thin sections 





are proportionately stronger than thick ones, 





since they have more skin in relation to their 





bulk. Thin sections also save metal and 





increase speed of production. Provided there- 





fore that strength and stiffness are adequate, 





sections should be cast as thin as possible. 
And if thin sections are cast in Mazak Zinc 
Alloy they will have no Achilles heel. For 
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CORPORATION 
Zinc Zine Alloys 
9S GRESHAM STREET - LONDON - EC2 





Mazak possesses the tensile strength and 
hardness which are essential if the advantages 
of thin sections are to be accompanied by 


,adequate strength. 





MAZAK ALLOY 


FOR PRESSURE DIE CASTING 


K. M. ALLOY 


FOR FORMING AND BLANKING DIES 


LIMITED 
Zine Pigments 
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ACCURATELY MADE FROM 
THE FINEST SELECTED STEEL 
SCIENTIFICALLY HEAT 
TREATED. 


FROM STOCK OR 
SHORT DELIVERY. 
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PRESS TOOLS 
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REDMAN TOOLS & PRODUCTS LTD. 
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ae sir, in the end both the manufacturing cost and the 
efficiency of your company’s products depend on you. Putting it in 
the vernacular — you’ve got to make the damn things — whatever 
they are! We want to remind you that every week die-casting is proving 
its value in new directions; making some component more quickly 
and accurately and at less cost; saving machining and finishing costs ; 
doing in one operation of seconds what previously took many 
operations and many hours of skilled labour. Are you using die- 
casting as fully as you could? If you’re 
in any doubt let’s have a look at the 
job with you. 


BRITISH DIE CASTING AND ENGINEERING COMPANY LIMITED, 
PEMBROKE WORKS, PEMBROKE ROAD. LONDON, N.10. TELE.: TUDOR 2594/5/6. 
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INSTRUMENT CLOCKS 
& BRASS TAPS 


Widely differing in function, yet uniformly accurate 

in manufacture, these illustrate the wide range of 

products including Time Lags, Unions, Greasers, 
Pumps, Taps, etc , which has made Rotherhams the 
most specified name for small parts. If you have 
special requirements, we invite you to consult us. 


Pam Rotherham & Sons Ltd., Coventry. Telephone 4154 
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“You see, son”? said the foreman, ‘‘No man living can twiddle 
his wrist. So far and no farther is where it will go, see? That’s 
nature, see? If you twist your wrist you’ve got to untwist it 
before you can twist it again. See?”’ 


‘It is a case of trochilics ’ said the Superior Apprentice. ‘*‘The 
inter-relation between the scaphoid, unciform, trapezoid and 
associated bones and ligaments of the wrist is such that it is 
mechanically incapable of trochilic movement and thus 
fundamentally unsuited to such rotary action as putting on 
nuts or screwing in screws.”’ 


The foreman breathed heavily: ‘‘I never said no such thing. 
I said the proper way to screw in screws is with a Desoutter 
power tool.”’ 


**An opinion”? said the Superior Apprentice “‘ with which I 
entirely concur.’’ 


DESOU F y ER Specialists in Lightweight, Pneumatic and Electric Portable Tool 


DESOUTTER BROS. LTD. (DEPT. P), THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6246-7 8 
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“Doniok” Switches are stan- 
dardised in sizes up to 400 
amps. and made in 

sizes in special cases, 
which enquiries are welcomed. 
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RIAL PLANTS 


POWER STATIONS ETC. 


The truth of the saying that ‘* Nothing 
succeeds like success ’’ was never more 
apparent than in the case of ‘“‘ Donlok”’ 
Switches. Thousands installed in indus- 
trial plants, power stations, etc., over 
periods of up to 20 years ago are still 
giving efficient and trouble-free service. 
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A B.T.H. 
PRODUCT 





UNEXCELLED FOR POSITIVE 
OR NEGATIVE RAKE CUTTING. 


SUPPLIED AS TIPPED TOOLS OR 
LOOSE TIPS IN GRADES TO SUIT 
ALL MATERIALS. 


OUR SERVICE ENGINEERS ATTEND AT 
USERS’ WORKS TO ENSURE THE BEST 
RESULTS. 


DELIVERY : 


We carry a large stock of standard lathe 

tools of all types and sizes in general use. 

Delivery of standard or special tips (if 
not in stock)—2 weeks. 


SOLE DISTRIBUTORS : 


ALFRED HERBERT LTD. COVENTRY 
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PRODUCTION MACHINES 


FOR 
SCREWING 
SAWING-OFF 
SAW-SHARPENING 
TOOL-GRINDING 


Subject to Machine Tool Control 


VOUCHER LTD. 


BRIDGE STREET WALSALL STAFFS. 


TELEPHONE 3396 























A Standard Textbook 


FACTORY COSTING 
AND ORGANISATION 


A TEXT-BOOK FOR STUDENTS AND A REFERENCE BOOK 
FOR THOSE CONCERNED WITH WORKSHOP PRODUCTION 


By 


H. H. EMSLEY, B.Sc. 


Late Head of Applied Optics Department. 
Northampton Po!ytechnic London, 





IN COLLABORATION WITH 


J. LOXHAM, A.M.I1.M.E., M.I.Prod.E. 


Managirg Director, Sigma Instrument Co, Ltd., Letchworth. 
Late Head of ag Production Department, 
Northampton Polytechnic, London, 


266 pages. 49 figures. Cr. 8vo. 7s. 6d. each 
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CHUCKS FOR MODERN HIGH 
SPEED DRILLING PRODUCTION 


“MARVEL” & “ARCHE 
DRILL CHUCKS 


are designed and constructed to 
stand up to modern drilling prac- 
tice. The external design is 
robust and serves as an efficient 





casing to protect the internal 
mechanism. The jaws are 
protected from damage by the 
specially hardened boss or cap. 
The demand for this perfect 
chuck increases every year, evi- 
dence that the leading engineers 
appreciate its worth. 


FIVE SIZES FROM iin. TO Sin. 





As K = KEYLESS 
FOR OUR 

son sen DRILL CHUCK 
CATALOGUE is a correctly designed small size chuck work- 
5G ing on the same principle as the ‘* Marvel” 
which ensures reliable grip and ease of 
release. It has permanent concentricity and 

perfect balance for high speed drilling. 

TWO SIZES: 0-}in., 0-3 in. 


TURRET STYLE “ Marvel” 


Shanks made solid from body giving short over- [ \RCHER 


hang for rigidity and alignment. 


Tools quickly changed by hand without disturbing SMALL- TO OL S 


chuck setting. 
Made in all capacities and various shank diameters. 


FRANK GUYLEE & SON. 
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‘Holman 
Rotogrinds 


Surface Type 


Makes light work of 
fettling large castings, 
smoothing off welds, 
rails, girders etc. and 
finishing stone or con- 


Radial Type 


The multi-purpose 
tool for grinding, 
polishing, cleaning, 
buffing, paint and 
scale removal etc. 
Compact, light and 
efficient. 


CAMBORNE - - - ENGLAND 
Telephone : CAMBORNE 2275 
Grams : AIRDRILL, CAMBORNE 


London Office 
BROAD STREET HOUSE, E.C.2 


All communications regarding advertisements should be addressed to the Advertising Managers 
T. G. Scott & Son. Ltd., Talbot House, 9, Arundel Street, London, W.C.2. Phone: Temple Bar 1942. 








